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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 15, 17 and 23 have been 
considered but are moot in view of the new ground(s) of rejection. 

Drawings 

2. Figure 1 should be designated by a legend such as --Prior Art- because only 
that which is old is illustrated, and the applicant states that Figure 1 is a "known optical 
cross-connect" (page 10, line 1). See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Specification 

3. The following guidelines illustrate the preferred layout for the specification of a 
utility application. These guidelines are suggested for the applicant's use. 

Arrangement of the Specification 

As provided in 37 CFR 1 .77(b), the specification of a utility application should 
include the following sections in order. Each of the lettered items should appear in 
upper case, without underlining or bold type, as a section heading. If no text follows the 
section heading, the phrase "Not Applicable" should follow the section heading: 
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(a) TITLE OF THE INVENTION. 

(b) CROSS-REFERENCE TO RELATED APPLICATIONS. 

(c) STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 

DEVELOPMENT. 

(d) THE NAMES OF THE PARTIES TO A JOINT RESEARCH AGREEMENT. 

(e) INCORPORATION-BY-REFERENCE OF MATERIAL SUBMITTED ON A 

COMPACT DISC. 

(f) BACKGROUND OF THE INVENTION. 

(1) Field of the Invention. 

(2) Description of Related Art including information disclosed under 37 
CFR 1.97 and 1.98. 

(g) BRIEF SUMMARY OF THE INVENTION. 

(h) BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S). 

(i) DETAILED DESCRIPTION OF THE INVENTION. 

(j) CLAIM OR CLAIMS (commencing on a separate sheet). 

(k) ABSTRACT OF THE DISCLOSURE (commencing on a separate sheet). 

(I) SEQUENCE LISTING (See MPEP § 2424 and 37 CFR 1 .821-1 .825. A 
"Sequence Listing" is required on paper if the application discloses a 
nucleotide or amino acid sequence as defined in 37 CFR 1 .821(a) and if 
the required "Sequence Listing" is not submitted as an electronic 
document on compact disc). 

Examiner suggests that the section headings are inserted into the specification. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 15 and 17-29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the applicant admitted prior art (AAPA: Figure 1 is a known optical cross-connect, 
and page 3 line 22 to page 6 line 6, and page 1 0 line 1 ) in view of Guild et al (US 



2003/0152072). 
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1). With regard to claim 15, the AAPA discloses an optical cross-connect (OXC) 
for use in a wavelength division multiplex (WDM) network (Figure 1), comprising: 

a) a plurality of optical inputs (11 to IM in Figure 1) for receiving respective WDM 
communication bearing radiation having channels; 

b) a plurality of optical outputs (01 to OM in Figure 1) for outputting the 
respective WDM radiation switched by the OXC; 

c) a single stage optical switching matrix (S1 to SN in Figure 1) for switching the 
WDM radiation between the optical inputs and outputs, the optical switching matrix 
comprising a respective switching matrix for each wavelength channel of the WDM 
radiation (page 3 line 22 to page 6 line 6); 

d) a further plurality of optical inputs (e.g., the ADD ports \*\ to XU in Figure 1) 
and outputs (e.g., the DROP ports XN to X.1 in Figure 1) for respectively adding and 
dropping selected wavelength channels. 

But, the AAPA does not expressly disclose a respective multistage optical 
switching matrix for selectively connecting the further plurality of optical inputs and 
outputs to inputs and outputs of the single stage switching matrix, the multistage 
switching matrix comprising a multistage Clos network in which the single stage 
switching matrix comprises one stage of the Clos network. 

However, Guild et al, in the same field of endeavor, discloses a multistage optical 
switching matrix (e.g., the switches 402, 404 and 406 in Figure 8) for selectively 
connecting the further plurality of optical inputs (the inputs to switch 406) to inputs the 
single stage switching matrix, the multistage switching matrix comprising a multistage 
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Clos network ([0061]). And Guild et al also discloses a multistage optical switching 
matrix (e.g., the switches 403, 405 and 407 in Figure 8) for selectively connecting the 
further plurality of optical outputs (the output ports associated with switch 407) to the 
drop paths (e.g., 409 in Figure 8). 

Guild teaches that the Clos network can be used in the add and drop paths, the 
combination of the AAPA and Guild et al discloses a system shown as following Figure 
01: 




ADD DROP 
Figure 01 

That is the combination of the AAPA and Guild teach a multistage optical 
switching matrix for selectively connecting the further plurality of optical inputs and 



Application/Control Number: 10/508,751 Page 6 

Art Unit: 2613 

outputs to inputs and outputs of the single stage switching matrix, the multistage 
switching matrix comprising a multistage Clos network in which the single stage 
switching matrix comprises one stage of the Clos network. 

Although in Figure 8, Guild et al does not expressly show that the single stage 
switching matrix comprises one stage of the Clos network, it is obvious that the switch 
402 and the switch in 410 together can be viewed as the third stage of the Clos 
network. Guild et al teaches that the multistage switch architecture can be used in the 
add and drop paths, it is obvious that the switch in 410 and the two other switches also 
form a multistage optical switching matrix for adding and dropping channels, or the 
switch S1 of the AAPA can be combined with two other switches to form a multistage 
matrix for add path or drop paths. 

Guild et al teaches that the multistage switching network, such as Clos network, 
provides full interconnectivity between all the incoming channels that can potentially be 
dropped locally and the transponders that are associated with clients, and any dropped 
wavelength channel originating from any input fibre can be directed to any transponder. 
In addition, the architecture provides full connectivity between the added wavelength 
channels originating from clients and the input ports of the switching interface, thus 
enabling routing of any channel that is added locally to any available switch interface 
unit. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply the teaching of Guild to the system of AAPA so 
that the system provides a non-blocking switching and enables routing of any channel 



Application/Control Number: 10/508,751 Page 7 

Art Unit: 2613 

that is added or dropped, and enables the full interconnectivity between all the incoming 
channels that can potentially be dropped locally and the transponders that are 
associated with clients. 

2). With regard to claim 17, the AAPA discloses an optical cross-connect (Figure 
1), comprising: 

a) a plurality of input channels (11 to IM in Figure 1) for through traffic; 

b) a plurality of output channels (01 to OM in Figure 1 ) for the through traffic; 

c) a first group of optical switching matrices (S1 to SN in Figure 1) for connecting 
each through traffic input channel to any of the through traffic output channels, each 
through traffic input channel being connected to an input of a switching matrix of the first 
group, and each through traffic output channel being connected to an output of the 
switching matrix of the first group (Figure 1 , and page 3 line 22 to page 6 line 6); and 

d) a third plurality of input channels for adding traffic (e.g., the ADD ports M to 
in Figure 1). 

But, the AAPA does not expressly disclose each of the input channels add traffic 
input channel being connected to an input of a second group of switching matrices, 
wherein outputs of the second group of switching matrices are connected to inputs of a 
third group of switching matrices, and outputs of the third group of switching matrices 
are connected to inputs of the first group of switching matrices such that the switching 
matrices of the second, third and first groups form a Clos network. 

However, Guild et al, in the same field of endeavor, discloses a multistage optical 
switching matrix, in which each of the input channels (the inputs to switch 406) add 
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traffic input channel being connected to an input of a second group of switching 
matrices (e.g., the switch 406 in Figure 8), wherein outputs of the second group of 
switching matrices are connected to inputs of a third group of switching matrices (e.g., 
the switch 404 in Figure 8), and outputs of the third group of switching matrices are 
connected to inputs of the another group of switching matrices (402 in Figure 8) such 
that the switching matrices of the second, third and another groups form a Clos network. 

Guild teaches that the Clos network can be used in the add and drop paths, the 
combination of the AAPA and Guild et al discloses a system shown as Figure 01 above. 

Although in Figure 8, Guild et al does not expressly show that the single stage 
switching matrix comprises one stage of the Clos network, it is obvious that the switch 
402 and the switch in 410 together can be viewed as the third stage of the Clos 
network. Guild et al teaches that the multistage switch architecture can be used in the 
add and drop paths, it is obvious that the switch in 410 and the two other switches can 
also form a multistage optical switching matrix for adding and dropping channels, or the 
switch S1 of the AAPA can be combined with two other switches to form a multistage 
matrix for add path or drop path. That is the combination of the AAPA and Guild teach a 
multistage optical switching matrix, and the switching matrices of the second, third and 
first groups form a Clos network. 

Guild et al teaches that the multistage switching network, such as Clos network, 
provides full interconnectivity between all the incoming channels that can potentially be 
dropped locally and the transponders that are associated with clients, and any dropped 
wavelength channel originating from any input fibre can be directed to any transponder. 
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In addition, the architecture provides full connectivity between the added wavelength 
channels originating from clients and the input ports of the switching interface, thus 
enabling routing of any channel that is added locally to any available switch interface 
unit. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply the teaching of Guild to the system of AAPA so 
that the system provides a non-blocking switching and enables routing of any channel 
that is added or dropped, and enables the full interconnectivity between all the incoming 
channels that can potentially be dropped locally and the transponders that are 
associated with clients. 

3) . With regard to claim 18, the AAPA and Guild et al disclose all of the subject 
matter as applied to claim 17 above. And the AAPA and Guild et al further disclose the 
OXC comprising a plurality of demultiplexers (D1 to DM in Figure 1 of the AAPA), each 
having an input for connection to an optical input which carries WDM radiation 
comprising a plurality of wavelength channels (e.g., A.1 to A.N in Figure 1), and a plurality 
of outputs for outputting one of these wavelength channels to one of the through traffic 
input channels (page 3 line 22 to page 6 line 6). 

4) . With regard to claim 19, the AAPA and Guild et al disclose all of the subject 
matter as applied to claims 17 and 18above. And the AAPA and Guild et al further 
disclose each demultiplexer is connected to each switching matrix of the first group by 
one input channel (Figure 1 of the AAPA or Figure 01 above, page 3 line 22 to page 6 
line 6). 
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5) . With regard to claim 20, the AAPA and Guild et al disclose all of the subject 
matter as applied to claims 17 and 18 above. And the AAPA and Guild et al further 
disclose the demultiplexers are wavelength demultiplexers (Figure 1 of the AAPA, or 
Figure 01 above, the demultiplexer is a wavelength demultiplexer) outputting a 
respective wavelength channel to an output defined according to a carrier wavelength of 
the wavelength channel, and the outputs of various demultiplexers for outputting the 
wavelength channels of a same carrier wavelength are connected to a same switching 
matrix of the first group (Figure 1 of the AAPA, or Figure 01 above, page 3 line 22 to 
page 6 line 6). 

6) . With regard to claim 21 , the AAPA and Guild et al disclose all of the subject 
matter as applied to claim 17 above. But, the AAPA and Guild et al disclose does not 
expressly disclose wherein each switching matrix of the second group has a number M 
of inputs for adding traffic, and a number of at least 2M-1 outputs connected to inputs of 
switching matrices of the third group. However, since Guild et al teaches that the 
second group is the first stage of the Clos network, therefore, based the Clos 
architecture, it is obvious that the second group can be made to have a number M of 
inputs for adding traffic, and a number of at least 2M-1 outputs connected to inputs of 
switching matrices of the third group so to provide full interconnectivity between all the 
incoming channels that can potentially be dropped locally and the clients, and any 
dropped wavelength channel originating from any input fibre can be directed to any 
client. 
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7) . With regard to claim 22, the AAPA and Guild et al disclose all of the subject 
matter as applied to claim 17 above. And the AAPA and Guild et al disclose further 
disclose wherein each optical switching matrix of the first group has a number M of 
outputs for through traffic (Figure 1 of the AAPA or Figure 01 above, the number of 
outputs of each optical switching matrix of the first group has a number M of outputs 
which is the same as the number of multiplexers 01 to OM), and a number of at least 
2M-1 inputs connected to outputs of switching matrices of the third group (the AAPA 
discloses that the number of inputs can be M+N, when N is greater than M, the number 
of inputs is greater than 2M-1 ). 

8) . With regard to claim 23, the AAPA discloses an optical cross-connect (Figure 
1), comprising: 

a) a plurality of input channels (11 to IM in Figure 1) for through traffic; 

b) a plurality of output channels (01 to OM in Figure 1) for the through traffic; 

c) a first group of optical switching matrices (S1 to SN in Figure 1) for connecting 
each through traffic input channel with any of the through traffic output channels, each 
through traffic input channel being connected to an input of a switching matrix of the first 
group, and each through traffic output channel being connected to an output of a 
switching matrix of the first group (Figure 1 , and page 3 line 22 to page 6 line 6); 

d) a plurality of output channels for dropping traffic (e.g., the DROP ports X"\ to 
XH in Figure 1). 

But, the AAPA does not expressly disclose each drop traffic output channel being 
connected to an output of a fifth group of switching matrices, wherein inputs of the fifth 
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group of switching matrices are connected to outputs of a fourth group of switching 
matrices, and inputs of the fourth group of switching matrices are connected to outputs 
of the first group of switching matrices such that the switching matrices of the first, 
fourth and fifth groups form a Clos network. 

However, Guild et al, in the same field of endeavor, discloses a multistage optical 
switching matrix, in which each drop traffic output channel (e.g., the output channel from 
switch 407 in Figure 8) being connected to an output of a fifth group of switching 
matrices (407 in Figure 8), wherein inputs of the fifth group of switching matrices are 
connected to outputs of a fourth group of switching matrices (e.g., the switch 405 in 
Figure 8), and inputs of the fourth group of switching matrices are connected to outputs 
of the another group of switching matrices (e.g., switch 403) such that the switching 
matrices of the first, fourth and another groups form a Clos network. 

Guild teaches that the Clos network can be used in the add and drop paths, the 
combination of the AAPA and Guild et al discloses a system shown as Figure 01 above. 

Guild et al teaches that the multistage switch architecture can be used in the 
drop path, although in Figure 8, Guild et al does not expressly show that the single 
stage switching matrix comprises one stage of the Clos network, or the switching 
matrices of the first, fourth and first groups form a Clos network, it is obvious that the 
switch 403, 405 and 407 can be combined with the system of AAPA to form a Clos 
network, or the switch S1 of the AAPA can be combined with two other switches to form 
a multistage matrix for drop path. That is the combination of the AAPA and Guild teach 



Application/Control Number: 10/508,751 Page 13 

Art Unit: 2613 

a multistage optical switching matrix, and the switching matrices of the first, fourth and 
another groups form a Clos network. 

Guild et al teaches that the multistage switching network, such as Clos network, 
provides full interconnectivity between all the incoming channels that can potentially be 
dropped locally and the transponders that are associated with clients, and any dropped 
wavelength channel originating from any input fibre can be directed to any transponder. 
In addition, the architecture provides full connectivity between the added wavelength 
channels originating from clients and the input ports of the switching interface, thus 
enabling routing of any channel that is added locally to any available switch interface 
unit. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply the teaching of Guild to the system of AAPA so 
that the system provides a non-blocking switching and enables routing of any channel 
that is added or dropped, and enables the full interconnectivity between all the incoming 
channels that can potentially be dropped locally and the transponders that are 
associated with clients. 

9). With regard to claim 24, the AAPA and Guild et al disclose all of the subject 
matter as applied to claim 23 above. And the AAPA and Guild et al further disclose a 
plurality of multiplexers (M1 to MM in Figure 1 of the AAPA), each having an output for 
connecting to an optical output which carries WDM radiation comprising a plurality of 
wavelength channels (e.g., X"\ to in Figure 1 ), and a plurality of inputs for inputting 
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one of these wavelength channels from one of the through traffic output channels (page 
3 line 22 to page 6 line 6). 

10) . With regard to claim 25, the AAPA and Guild et al disclose all of the subject 
matter as applied to claims 23 and 24 above. And the AAPA and Guild et al further 
disclose each multiplexer is connected to each switching matrix of the first group by one 
output channel (Figure 1 of the AAPA or Figure 01 above). 

1 1 ) . With regard to claim 26, the AAPA and Guild et al disclose all of the subject 
matter as applied to claim 23 above. But, the AAPA and Guild et al does not expressly 
disclose each optical switching matrix of the fifth group has a number M of outputs for 
dropping traffic, and a number of at least 2M-1 inputs connected to outputs of switching 
matrices of the fourth group. However, since Guild et al teaches that the fifthe group is 
the third stage of the Clos network, therefore, based the Clos architecture, it is obvious 
that the fifth group can be made to have a number M of outputs for dropping traffic, and 
a number of at least 2M-1 inputs connected to outputs of switching matrices of the 
fourth group so to provide full interconnectivity between all the incoming channels that 
can potentially be dropped locally and the clients, and any dropped wavelength channel 
originating from any input fibre can be directed to any client. 

1 2) . With regard to claim 27, the AAPA and Guild et al disclose all of the subject 
matter as applied to claim 23 above. And the AAPA and Guild et al further disclose each 
optical switching matrix of the first group has a number M of inputs for through traffic 
(Figure 1 of the AAPA or Figure 01 above, the number of outputs of each optical 
switching matrix of the first group has a number M of outputs which is the same as the 
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number of multiplexers 01 to OM), and a number of at least 2M-1 outputs connected to 
inputs of switching matrices of the fourth group (the AAPA discloses that the number of 
outputs of each switching matrix of the first group can be M+N, when N is greater than 
M, the number of inputs is greater than 2M-1 ). 

1 3). With regard to claims 28 and 29, the AAPA and Guild et al disclose all of the 
subject matter as applied to claims 17 and 23 above. And the AAPA and Guild et al 
further disclose the second group of optical switching matrices are identical, and the fifth 
group of optical switching matrices are identical (Guild et al teaches that the switches 
406 and 407 are the tertiary switching stage of the Clos network, based on the 
architecture of the Clos network, the tertiary switching stage is composed of plurality of 
switch matrices, each switch matrix is made identical). 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Yang et al (US 6,567,858); 
Liu et al (US 6,208,443); 
Huber et al (US 6,005,994). 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LI LIU whose telephone number is (571 )270-1 084. The 
examiner can normally be reached on Mon-Fri, 8:00 am - 5:30 pm, alternating Fri off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Vanderpuye can be reached on (571)272-3078. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Li Liu 

May 26, 2008 

/Kenneth N Vanderpuye/ 
Supervisory Patent 
Examiner, Art Unit 2613 



